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Ilenu u 3amaun JUCITAIIIIMHBI
Mecto auctumuinasl B cTpykrype OITOIL.
TpeboBanusi K pe3ylibTaTaM OCBOCHUS TUCIIUITIIHMHBI
ConeprxaHuie U CTPYKTypa JTUCIIUILITHHBI
4.1 CopepxaHue TUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM
4.2 TlnaH BHEAyJUTOPHOM CaMOCTOATEIBHOM paboThl 00yUJaAIOMIUXCS 1O
TMCIUTUTAHE
4.3 Copepxanre yaeOHOTO MaTepuaa
4.3.1 TepeveHb CeMUHAPCKIX 3aHSTHIA 1 JIA0OPATOPHBIX paboT
4.3.2 TlepedeHpb TeM (BOIPOCOB), BRIHOCUMBIX Ha CAMOCTOSITENHFHOE M3ydeHUES
(camocTostTerbHast paboTa CTY/ICHTOB)
4.4 Meroauyeckrie yKazaHs 110 OPraHM3aId CAMOCTOSITEITHHOM paboThI
CTYZICHTOB
YuebHo-MeToauueckoe 1 MHDOPMAITMOHHOE 00SCTICUECHIE TUCITUTUTAHBL
a) OCHOBHas JIUTEpaTypa;
0) TOTIOJIHUTEIbHAS JTUTEPATYPA;
B) CIIMCOK aBTOPCKUX METOJIMYECKHX Pa3pabOToK;
r) 0a3bl JaHHBIX, TOMCKOBO-CIIPABOYHbIE U HH(DOPMAIITMOHHBIE CHCTEMbI
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OO6pazoBarenbHbIE TEXHOJIOTUU
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|. EJIHA U 3AJAYM U CHUATIIAHDI:

Iean: oBnasgeHWe CTyIEHTAaMHM TEOPETHYECKMMHU OCHOBAMM IEKTPOXUMHUH, BO3MOKHOCTSIMM,
00TacThI0 TPUMEHEHUS H DIIEKTPOXUMHUYECKOW ammapaTypoil, HaBBIKAMH IPAKTHYECKOTO
HCIIOJIb30BAHNS BOJIBTAMIIEPOMETPUUECKUX METOJOB aHAJIW3a U MCCIEIOBAHUA Ul pEUICHUS
(byHIaMEHTAIBHBIX U aHATUTHYECKUX 3a/1a4.

3agaun:

a) O3HAKOMUTH CTYZ[CHTOB XUMHUYCCKOTO q)aKan)TeTa C TGOPGTH‘IGCKHMI/I OCHOBaMu 6a3OBBIX 158
MIPUKJIATHBIX PA3/ICTIOB JIEKTPOXUMUH;

b) OCBOUTH OCHOBHBIC SaKOHOMepHOCTI/I HpOTeKaHI/ISI pa3J'II/I‘~IHI)IX THUIIOB XUMHWUYCCKUX U
OMOXMMHUYECKUX pEaKlUi B YCIOBUSIX AIEKTPOXUMUYECKON MOJISIpU3ALINY;

C) OBJIAJICTH HpI/IGMaMI/I pa6OTI)I B pa3quH},1x HanpaBneHm{x BOJ'II)TaMHepOMeTpI/II/I C
WCII0JI30BAaHNEM PA3IMYHBIX BUIOB DJIEKTPOJIOB HA COBPEMEHHOM 00O0pYI0OBaHUH.

Il. MECTO JUCIUAIIJIMHBI B CTPYKTYPE OIIOII BO:

Hucuunnuna «TeopeTudeckas W NPUKIATHAS DJICKTPOXUMHSI» OTHOCUTCSA K 0a30BBIM
aMcuuIunHaM oos3arenbHoi yactu (61.B.06).

CoBpemeHHast AJIEKTpOXUMHUS Oa3upyeTcss Ha 3HAHWW OCHOBHBIX 3aKOHOB OOIIeH,
AHATUTUYECKON © (PU3WYECKON XUMHHM,  KOOPJAMHAIIMOHHOW W HEOPTaHMYECKOW XHMUH,
OMOXMMHHM,  METOJOB  MaTeMaTHMYeCKOW  CTaTUCTUKM, 3HAHUM  OpPraHUYecKod U
OMOHEOPraHNMYECKON XUMUU U HEKOTOPBIX Pa3lAeioB PU3UKH.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

[Ipomiecc OCBOEHWS NUCHMIUIMHBI HaIpaBieH Ha (QOPMHUpPOBAHUE KOMIIETCHIIUI
(s;memenToB crienyromux kommereHnui) B cootserctBrr ¢ ®T'OC BO u OIT BO nmo manHOMY
Hanpasnenuro noocomosxu 04.04.01 «Xumusy.



Hepe'{eﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTUCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMMU JOCTUKCHUA KOMIIeTeH Uit

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMITeTeHI M
1IK-4 HJIK k-4 Baanerb: HaBbIKaMU NIPOBEACHUS
CniocobeH poBOIUTH [IpoBoaut JKCIIEPUMEHTOB Ha CIIOKHOM
JKCIIEPUMEHTAIIBHBIE U JKCIIEPUMEHTAJIbHbIE BBICOKOTEXHOJIOTUYHOM

pPacYeTHO-TEOPETUIECKUE
HCCIIEIOBAHMS 110 3aJaHHOMI
TeMe B BbIOpaHHOM o0nacTu
XUMHH, XUMAYCCKOM
TEXHOJIOTHU HJIM CMEKHBIX
C XUMHEN HayKax

HUCCIEN0BAHMS 110 3aJaHHOU
TeMe B BbIOpaHHOM o0nacTu
XUMHUHU

UK ik-4.2
[IpoBoauT pacueTHo-
TEOPETUYECKHE
HUCCIIEIOBAHUS 110 3aJaHHOMI
TeMe B BbIOpaHHOM o0nactu
XUMHH

AIIEKTPOXUMUIECCKOM
000pyI0BaHUH.

3HaTh: MpaBWJIa COCTaBICHUS
MIPOTOKOJIOB JIEKTPOXUMHUICCKHX
SKCIICPUMCHTOB U OTYCTOB IIPU
UCCIIEIOBAaHHH.

YMeTh: poBOIUTH 00pabOTKY
PE3YNbTATOB IKCIIEPUMEHTAIBHBIX
U paCYETHO-TEOPETUYECKUX

HI[Kik-43 JJIEKTPOXUMUYECKHUX
VYnpasnser UCCJIEIOBaHUM, MPEJICTaBISTh
BBICOKOTEXHOJIOTMUHBIM pe3yabTaThl SKCIIEPUMEHTOB U
XUMHYECKUM pacuéToB B (hopMe OTUETa UITU
00opynoBaHuEM 3aroTOBKH ISl HAYYHOU CTaThU.
TIK-5 HJ[K k5.2 Baaners: HaBpIKaMu pabOTHI €

CriocoOeH Ha OCHOBe
KPUTHYECKOTO aHaIM3a
pesyabratoB HAP
OILICHUBATh MEPCIEKTUBBI UX
MIPAKTUYECKOTO
MPUMEHEHUS U
MIPOJIOJKEHHST paboT B
BBIOpaHHOM 00MacTH
XUMHH, XUMHUYECKOU
TEXHOJIOTUU HIIN CMEKHBIX
C XUMHUEH HayKax

Onpenensier BO3MOKHbBIE
HaIlpaBJICHUS PA3BUTHS
paboT | MEepPCIIeKTUBBI
MIPaKTUYECKOTO
MIPUMEHEHHUS MTOTYICHHBIX
pe3ynbTaToOB

H/[Knks3
AHau3UpyeT pe3yabTaThl
UCIBITAHUIN CBIPbS,
PEKypCOPOB, TOTOBOI
NPOAYKIIMH; OI[CHUBACT
CTCIICHb UX COOTBETCTBHS
HOPMAaTUBHBIM JIOKyMEHTaM
(cranmaptam u
TEXHOJIOTHYECKUM
periaMeHTaMm)

COBpPEMEHHBIMU TTaKeTaMu 0a3
JAHHBIX U TIPOTPaMM ISl BEACHUS
AIEKTPOXUMHUYECKHIX
HCCIeN0BaHNH 00BEKTOB U
CHUCTEM, MPEACTABIISAIONTNX
MPaKTUYECKUA HHTEPEC.

3HaTh. BCe OCHOBHBIC 3aKOHEI 1
3aKOHOMEPHOCTH, OTMCHIBAIOIITUE
AICKTPOXUMHUUYECKHE CUCTEMBI U
OTIPEICTISIONINE MX TTOBEACHUE U
CBOMCTBA.

YMeTh: HCIOIB30BaTh Oarax
3HaHUH TCOPCTUUCCKUX OCHOB
SJICKTPOXHUMUU IIPU aHATIU3EC
MOJIYYCHHBIX 3KCIICPUMCHTAJIbHBIX
PE3YyIbTATOB MJIA PCHICHUS
KOHKPCETHBIX XUMHWYCCKUX 3a1a4
MMPUMCHUTCIIBHO K KOHKPCTHBIM
00BEKTaM HCCICIOBAaHUs.




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

O0BbEM TMCHMILIHHBI COCTABJIsIET 5 3a4eTHBIX enHuI, 180 yacos,

B ToM umcite 0.5 3aueTHBIX equunil, 18 yacoB Ha dK3aMeH.

®opMa NPOMEKYTOUYHON ATTECTALUN . IKIAMEH

4.1 Coaepixkanue IUCHMILINHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM,
€ YKa3aHHeM BHM/I0B Y4eOHbIX 3aHATHII U OTBEJICHHOI0 HA HUX KOJHYeCTBA AKA/IeMUYeCKUX YacOB

Bunpl yueGHO paboThI, BKIIIOUas
CaMOCTOSITENbHYIO paboTy 00yJaromuxcs,
NPaKTUIECKYIO TIOJTOTOBKY U TPYIOEMKOCTh

DOopMBI TEKYIIETO

o (B gacax) KOHTPOJIA
5 yCIIEBAaCMOCTH;
Ne i/ Pasnen mucrunianyel/ TeMBI g KonTakTHas pabora npenojaBarens ¢ b dopma
S = .
3 00y4JaromuMuUCs :H:) . POMEKYTOUHOI
TTECTALUA
JlabopaTopHsie 8 arrecTan
" KCP + S 8 (no cemecmpam)
Jlexknuu S
NpaKTHY€CKue KOHCYJIbTallu! < §
3aHIATHS O
[IpoBepka 0TYETOB 11O
J1a00PATOPHEBIM
1 PaBHOBecHas snekTpoxumus u ypapHeHue Hepacra 2 5 12 2 9 patop
pabortam,
MPAKTHYCCKUE 3aJaHuUs
3amura 1a00paTOPHOM
2 DneKkTpoaHas KUHETHKA 2 6 9 2 9 1 patop
paboThI
3 Huddy3us 2 4
Huknuaeckas BOJIbTAMIIEPOMETPHS Ha ITpoBepka 0TYETOB 1O
MAaKpO3JIEKTPOIaxX 11a00paTOPHEIM
4 P poa 2 3 12 2 18 patop
pabortam,
MPAKTHYECKUE 3aJaHus
BoasramMmnepoMeTpruuecKre METOIBI aHAIH3a IIpoBepka OTYETOB 110
5 pOMETP a 2 16 18 2 18 | POBCP

71a00paTOPHBIM




Bunpl yaeOHOM paboThI, BKIIIOUAst DOpPMBI TEKYILETO
CaMOCTOATENbHYIO Pa0OTy 00yUJarOImIMXCs, KOHTPOJISI
§ MPAKTHYECKYIO TIOJATOTOBKY M TPYJOEMKOCTh YCIIEBACMOCTH
Ne ii/m Paznen mucuIuIMHbL/ TeMbI g (B gacax) dopma
Q = =
5 MIPOMEKYTOUHOH
© KonrakTHas paboTa npenogapatens ¢ |@ & P t
S 9 o aTTecTaluu
00yJaronuMucs S R 2
0 3 T (no cemecmpam)
pabortam,
MIPAKTHYCCKUC 3aJaHUs
TUIBI 2IIEKTPOJIOB, HCIIOTB3YEMBIX B [TpoBepka 0TUETOB MO
5 BOJIbTAMIIEPOMETPUIECKIX METO/IaX aHATN3a U 5 5 3 1a00paTOPHBIM
HCCIIEeIOBaHUIN paboTtawm,
MIPAKTHYCCKUC 3aJaHUS
10 IK3aMeH 18 | Ox3ameH
Hroro yacos 36 54 8 54
4.2 T1;1aH BHeayTUTOPHOI CaMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCS MO JUCHUNINHE
CamocrositenbHas paboTa 00y4aroUxcst V4ebHo-MeTomuecKoe obecneueHne
Barpatsl | OueHOUHOE CaMOCTOATENbHON PabOTHI
Cemectp HaszBanue pazzaena, Tembl . Cpoxn
Bun camocrositenbHOM paboTh BPEMCHH | CPENCTBO
BBIIIOJIHCHUA
(dac.)
3amura Teoperrnueckas v npuKiIagHas
CamocTtodrenbHas mpopaboTka N
OTUYETOB MO |BOJIETAMIIEPOMETPUS: yuel. Mocooue]
[uknuyeckasi BOJIbTaMIIEPOMETPUSI | HEKOTOPBIX Pa3JielioB TEMBI, .
2 . arnpesb-mai 18 naboparopH |(coct. A.FO.Cadponos,
Ha MaKpOd3JIEKTpoaax MOJATOTOBKA OTYETOB I10 .
1A60DATODHLIM DAGOTaM bIM A.B.Kamescknit) — Upkyrck: W3-
patop P pabotam Bo UI'Y, 2015.- 224 c.
2  |BoibpraMmepoMeTpUyeCcCKue METOIbI [TpoBepka | CM. OCHOBHYIO U
aHaim3a " oT4erTa 1o OTIOJTHUTEIILHYIO JIUTEPAT
[ToarotoBka 0T4ETOB MO A y patypy
deBpaib- pabore.
1a0opaTOpHBIM padoTam, 18
MapT YcTHOE
peleHue 3aaa4
colecenoBa
HUE




CamocrositenbHas paboTa 00yqaronIuxcst

V4eOHO-MeTOANYECKOE 00ECIIEUEHE

3arparel | OLeHOYHOE CaMOCTOSITENBHOM PaboThI
Cemectp HaszBanue paszaena, Tembl N Cpoku
Bun camocrositensHOM paboTHI BPEMEHH | CPEICTBO
BBITIOJIHCHU S
(gac.)
2  |DnexTponaHas KHHETHKA 3ammra Teopernueckast U NpUKIaIHAS
CamocrosrenbHas nMpopadoTKa N BOJHTAMIIEPOMETPHS: YIeG
HEKOTOPBIX Pa3/ICiiOB TEMBI, MapT- OTHCTOB 110 ' '
N 9 nabopartopn | mocobue (coct. A.10.CappoHos,

[OJArOTOBKA OTYETOB 110 anpesb .

BIM A.B.Kamesckuit) — Upkyrck: W3-
nabopaTopHbIM paboTam

paboTtam Bo UI'Y, 2015.- 224 c.

2  |PaBHOBECHas JICKTPOXUMHS. N [IpoBepka | CM. OCHOBHYIO U
[ToaroroBka oT4E€TOB 1O MapT-
VYpasuenue HepHcra. 9 OTYETA 110 | JOIMOJHUTEIBHYIO JIUTEPATYPY

nabopaTopHbIM paboTam arnpeb

pabore.

OO611ast TpyI0€MKOCTh CAaMOCTOSATEILHON paOOTHI TTO AUCIUILUIMHE (Yac) 54
Brogxer BpeMeHH caMOCTOATEIbHOM PadoThl, NPe1YCMOTPEHHBbIH Y4eOHbIM IIJIAHOM 54

JUIsl JAHHOM TMCHMIIJIMHBI (Yac)




4.3 Copep:xanue y4eOHOro MaTepuaJia

Copep:xanue pa3iejioB M TeM JHCHUILIHHDI
1. TEOPETHYECKHUE OCHOBbI JIEKTPOXUMHU

PABHOBECHAS DJIEKTPOXNMMU A

Xumuueckoe paBHoBecue. DyHIamMeHTanbHAas TEPMOJAMHAMHUKA DIIEKTPOXHUMHUUYECKHX
MPOIECCOB. DIEKTPOXMMHYECKOE pPABHOBECHE: OIEKTPOHHBIN TEPEHOC Ha TpaHUILE
pasjena pacTBOP-3JIEKTPOLI.

YPABHEHUME HEPHCTA

DIIeKTpOXMMHUUYECKOE paBHOBecHe: ypaBHeHue HepHcTta. DnexkTponbl CpaBHEHUS U
U3MEPEHUE DJIEKTPOJHBIX MOTEHUHANOB. BOTOpPOIHBIN 3JIEKTPOA Kak 3IEKTPO]
cpaBHeHHsi. CTaHJIapTHbIE AJEKTPOJAHbIE NOTEHLUHANbl U (QopMaibHble (pPaBHOBECHBIE)
noteHnuanel. dopmanbHble MOTEHLUHANBl U 3KCIHEpUMEHTalbHAs BOJbTAMIIEPOMETPHUS.
DJIeKTPOHbIE MPOLECCH: KHHETUKA MPOTUB TEPMOJIMHAMUKH.

DJIEKTPOAHAA KUHETUKA

Toku U peakMOHHBIA NOTOK. M3yueHue 3MeKTpOJHON KHHETHKH TpeOyeT HaJuuus Tpex
anexTponoB. Kunernka batnepa-®onsmepa. CTaHAApTHBIE SIEKTPOXUMHYECKHUE KOHCTAHTBI
ckopoctTH ® (GopMalibHbIe TOTeHIManbl. HeoO0XoauMoCTh HCHOAb30BaHUS (POHOBOTO
anekTposuTta. 3akoH Tademns. Ilpomecchl MHOTOCTaAWMHOTO SJIEKTPOHHOTO MEpeHoca.
TadeneBckuii aHAMM3 U PEAKIUS BBIJCICHHS BOJIOPO/IA.

TEOPUA MAPKYCA

[Touemy oHU CTaHAAPTHBIE JIEKTPOXUMHUYECKHUE KOHCTAHTBI CKOPOCTH — OoJibiue (ObICTpHIE), a
npyrue — MeajieHHbie? Teopus a5ekTpoHHOTro niepeHoca Mapkyca: BBenenue. Teopust Mapkyca:
BHYTPH- W BHeIIHec(epHBbIN 3JIeKTPOHHBIN mepeHoc. Teopuss Mapkyca: amuabaThyeckue u
HeaguabaThdeckue peakuuu. Teopuss Mapkyca: pacu€Tbl TMOOCOBCKOW SHEPTrUM aKTHBAIWU.
B3anmooTHOmeHuss Mexay Tteopueil Mapkyca u kuHetukoil batnepa-®onbmepa. Teopus
Mapkyca 1 3KcrnepuMeHT. Ycuex!

JNDODY3UA

[TepBriii 3akoH muddy3nn duka. Bropoit 3akoH auddy3sun Puka. MojaeKylspHbIE OCHOBBI
3akoHOB ®Duka. YpaBuenue Kortrpesmra: pemas Bropoit 3akoH ®uka. [Ipobrema Korrpemna:
ciydaii He paBHBIX KodhduuuentoB muddysun. Auddy3unonnsiii cmoii  Hepncra.
MaccomnepeHoc MPOTHUB AJIEKTPOJAHON KMHETUKH: (OPMBI CTAIIMOHAPHBIX BOJH TOK-IIOTEHIIUAI.
MaccormnepeHoc nonpasui TadeaeBCcKrue B3auMOICHCTBHS.

MUKIIMYECKASA BOJIbLTAMIIEPOMETPHU S HA MAKPOJJIEKTPOAAX

[{uknuueckast BOJbTaMIIEPOMETPUS: IKCIIEpUMEHT. Pemtas ypaBHeHus nepeHoca. OOpatumas u
HeoOpaTuMasi KUHeTHKa. YTo AUKTYeT «oOpaTuMoe» U «HeoOpaTumoey noseaeHue? Obparumoe
u HeoOpaTuMoe mnoBeaeHue: 3¢ddextT ckopocTu pa3BéPTKU moTeHmana. OOpaTuMas MPOTHUB
HEOOpaTUMOH BOJBTAMIIEPOMETPHUM: UTOT. M3MepeHue LMKINYECKUX BOJIbTAaMIIEPOrpaMM: TpH
NPAaKTUYECKUX  pa3MblluleHus.  O¢dext HepaBeHCTBa  Kod(hduuueHtoB  auddys3u.
MHOro3/IeKTpOHHBIN TiepeHoc: oOpaTumas >IeKTpOAHAs KHHETUKAa. MHOT03JIEKTPOHHBIH
IepeHoc: HeoOpaTHUMas — JEeKTpoJHas KUHeTHKa. Bumsnue pH Ha  mukianyeckyro
BoJIbTamMnepoMeTputo. Cxema KBaJpaToB.

2. BOOJbTAMIIEPOMETPUYECKHUE METO/bI AHAJIU3A

KITACCUYECKAA ITOJIAPOI'PADUA

[Mpunnun wmetoma Kiaccuueckoil mossiporpaduu. IlpuHnunuanbHas cxeMa YCTaHOBKHU.
BonbramnepHass kpuBas u e€ pgemm@poBka. Buabl TOkoB: QapaneeBCKuil, EMKOCTHBIMH,



i Gy3NOHHBINA, MUTPAIIMOHHBIN, KOHBEKIIMOHHBIH. YCIOBUS WX BO3HUKHOBEHUS.DOHOBBIN
JIEKTPOJIUT: COCTAB U €0 POJIb IPU BOJIBTAMIIEPOMETPUUECKUX HCCIeN0BaHUAX. KauecTBeHHbIN
noysiporpadguueckuii  ananu3. llotennman momyBonHbl.  [lomsiporpaduyeckuii — criekTp.
KomuuectBenuslii  mossiporpaduueckuii  aHanmu3.  YpaBHenue  MnpkoBuua.  CriocoOsbl
OINpe/eNIeHUs] KOHUEHTpaluu Aenosipu3aropa B pacrBope. MakTopsl, BAMSIONIME HA BEITUYUHY
i dy3noOHHOTO TOKa: EMKOCTHBIM TOK, PAaCTBOPEHHBIM KHUCIOPOMA, TEMIIEpaTypa, MEepHO.
karmanus PKD, makcumymsl | u Il poma. YpaBHeHrne o0patuMoii KaToHOH MOJISIporpaduiecKon
BoJHbl (ypaBHeHue ['elipoBckoro-MinpkoBuua). OmpeneneHuss BeIUMYMHBI MOTEHIMAlIa
MIOJIyBOJIHBI M KOJIMYECTBA AJIEKTPOHOB, YYaCTBYIOIIMX B AJIEKTPOXUMHUYECKOM IPOILIECCE.
OOpaTtumble, KBa3HMOOpaTUMblE U HEOOpaTUMbIE JIIEKTPOXMMHUYECKHE Ipouecchl. Bup
BOJIbTAMIIEPHBIX KPUBBIX. [Monsporpaduueckoe HCCIIEI0OBaHUE rporecc
KoMIuIekcooOpazoBanusa. CriocoObl OmpeeieHusl cOCTaBa KOMIUIEKCHBIX YacTHUI[ U KOHCTaHT
YCTOWYMBOCTU. THNBI TOKOB, H3MEPSIEMbIX B BOJBTAMIIEPOMETPUM: TOKU aJIcOpOIuH,
KMHETUYECKUE U KaTaIUTHUECKUE TOKH. YCIIOBUS MX BO3HUKHOBEHUS. DaKTOpHI, BIUAIONINE HA
ux BenuuuHy. Mcnosnb3oBaHue B aHanmuTHuecKol npaktuke. [loasporpadudeckoe ncciaenoBaHue
opraHMueckux coeauHeHuil. OCHOBHbIE 3aKOHOMEPHOCTHM BOCCTAHOBJIEHHSI OPraHMYECKUX
BemectB Ha PKD. ®onoBble osnextponuTsl. MccnenoBanue — cTeXMoMETpuUM  NpU
AIIEKTPOXUMUYECKOM BOCCTAHOBJICHHE OPraHMYECKUX BEIIECTB: OIpEJECIeHNE KOJIMYEeCTBa
3JIEKTPOHOB U MpoTOHOB. [onsiporpaduueckoe nccieroBaHuE MOTUMEPOB.

PABHOCTHAA ITOJIAAPOI'PA®UA
[IpuHnMnranpHas cxema yCTaHOBKY, IPUHIIUIT METO1a. BT BobTaMIEpPHONU KPUBOM.

JUDODOEPEHIIUAJIBHAS [TOJIAAPOT'PADUA

Croco6br  muddepeHITIpOBaHUs  BOJBTAMIEPHOM KPUBOW: pacdy€THBIM Cmocod, crocod
I'eitpoBckoro, cmoco6 anmekTpuueckoro auddepeHpoBanus (KOHACHCATOPHBIN). CXeMbl
ycTaHOBKH. Bua  BosbTammnepHod  kpuBod. IIpenmyinectBa mepen  KJIaCCHYECKOM
nosisiporpadueil. YyBCTBUTENBHOCTh M pa3peliaroniasi CiocoOOHOCTh METO/1a.

OCHUJIJIOTPAOUYECKAA TTOJIAPOI'PA®UA

[IpuniunuanbHas cxeMma YyCTaHOBKU. Buj BoJbTammepHodl KpuBOW. YpaBHeHHEe Panjyica-
[lleBunka. VYcioBUS perucTpalvu BOJbTaMIEpHOW KpuBoil. McciegoBanue creneHu
00paTUMOCTH AJIEKTPOXUMHUYECKOTO TMpoliecca. YCIIOBHUE, OTPaHHUYMBAIOIIEE HCIOJIb30BAHUE
ocuwuiorpaguyeckoit mnosnsporpaduu. UyBCTBUTENBHOCTh M pa3peuiaroiias CHoCOOHOCTh
Meroaa. Ocuusuiorpaduyeckas nossiporpaduu ¢ HaJO)KEHHEM MepeMeHHoro Toka. [Ipunuummn
MeTo1a. Buja BoabTaMnepHoOil KpUBOIA.

NMHBEPCHMOHHAS BOJIbTAMIIEPOMETPH A

Kartonnas, aHoiHas M ajcopOLMOHHAs WHBEPCUOHHAs BoJibTamrepoMmeTpus. [IpuHnun merona.
Craguu npoBeneHus aHanusa. Buj BonbramnepHol KpuBou. Mcnonp3oBaHuE B aHAIMTUYECKOU
npakTuke. YyBCTBUTENBHOCTD U pa3pelIaonas ciocoOHOCTh METO/I0B.

NMITYJIbCHBIE METObBI ITOJISIPOI' PA®UN

NmnynbcHas nonsiporpadusi: HopMaibHas U quddepenunansiasd. [Ipuauun Metona. YciaoBus
MIPOBEACHUS U3MEPEHMs BEJIMUMHBI TOKAa. BUbI BOJIbTaMIIEpHBIX KPUBBIX. UyBCTBUTEIBHOCTD U
pasperaromas crnocooHocts Meto10B. Iloisiporpadus nepeMeHHOro TOKa: CHHYCOMWJANbHas U
KBaJpaTHOBONHOBas. [IpunHiun merona. Bupj BonbramnepHoil kpuBoil. UyBCTBUTEIBHOCTH U
pasperaronasi crocoOHOCTb METOJIOB.

XPOHOIIOTEHIHMOMETPUA



[IpuHIMIT MeTONIa, MCHOJB30BAHHE B AHAIIMUTHYECKOM IPAaKTUKE. BUII XpOHOTEHUMOTPAMMBI,

MepexXOoAHOC BpCM:.

VYpaBuenue Canpa.

IMPUMCHCHUC B aHaJUTHYCCKOM ITPAKTHUKE.

METO/l BPAIHAIOIIEI'OCA AMCKOBOI'O 9JIEKTPOJA
[Ipunuun Mmerona, ypaBHeHue JleBuua. OOnacTv HCHOJIB30BaHUS MeToAd. Bpaiaromeiics
JIMCKOBBIN 3JEKTPO/I C KOJIBLIOM.

KOCBEHHBIE METO/1bI BOJIbTAMIIEPOMETPUYECKOI'O AHAJIN3A
Amniepomerpudeckoe TuTpoBanue. [IpuHnmn meroma. Tumel peakumii, MCHOJIB3YEMBIX IpU

TUTPOBAHUM.

Buasl

KPUBBIX THUTPOBAHMSL.

HuddepenunpoBannoe

TUTPOBAHUC U €0 UCIIOJB30BAHHUEC B aHAJIN3C€ CMECHU BCILICCTB.

THUIIbI

AHAJIN3E
Knaccudukanus 3meKkTpo10B: KUAKUE, TBEP/bIC, amaibraMmubie, Moauduiupoanasie. O0mactu
MIPUMEHEHHUSI, OCHOBHBIE XapaKTEPUCTHKHU.

DJIEKTPOJIOB,

4.3.1 llepeyeHb CEMUHAPCKUX 3AHATHI ¥ J1A00PaTOPHBIX PadoT

HNHBepcuOHHAsE XPOHONOTEHLUMOMETpUS U €€

AMIICPOMETPHUICCKOC

HUCTIOJIB3YVEMBIX B  BOJIbTAMIIEPOMETPUYECKOM

No | Ne paznena u TeMbl HaumeHnoBaHue ceMUHapOB, Tpynoem- OrieHOYHBIE dopmupye-
Ne JUCLUTUINHBI NPAKTUYECKUX U JIAOOPAaTOPHBIX PadoT KOCTb cpencTBa MbIE
1/ (Momyns) (qacer) KOMTIIETEH-
i 02031
Bonbsramnepomerp | JlabopatopHas pabora «KayectBeHHOe 4 YcrHOE [IK-4.1
UUYECKHUE METOABI U KOJIMUECTBEHHOE OIIPE/ICICHHE cobecenoBaHue, I1K-4.2
aHajan3a METAJJIOB B CMECH METOIOM otuér 1o JIP [1IK-4.3
noJsiporpaduu IepeMEeHHOr0 TOKa
Bonbsramnepomerp | Jlaboparopnas padora «Omnpenenenue 4 YerHOE [IK-4.1
WYECKHUE METOIBI MOJHOJICHa B pacTBOpPE 110 cobeceioBaHue, [1IK-4.2
aHanusa KaTaJINTUYECKUM TOKaM B IIPUCYTCTBUH otuér no JIP I1K-4.3
HUTPAT-HOHA»
Bonsramnepomerp JlabopaTopHas pabota 4 YerHOE [IK-4.1
HYECKHE METOIbI «Ilonsiporpaduueckoe uccienoBanme cobecenoBaHue, I1K-4.2
aHam3a mpoliecca KOMILUIEKCO00pa3oBaHus B oruért mo JIP I1K-4.3
cucreme Cd%*/JI»
Bonsrammnepomerp JlabopaTopHas paboTa 4 YcerHOE [IK-4.1
NYECKHUE METOIBI «AMIIepoMeTpryIecKoe orpeeseHIe cobecemoBanme, [1IK-4.2
aHaJm3a COJZIepKaHus TJIFOKOHATA KaJIbLUs B €T0 otuét 1o JIP [1IK-4.3
MEIUIIMHCKOM TIpenapaTe)
Bonsramnepomerp Pewmenue 3agau 2 KonTponbnas I1K-5.2
NYECKHUE METOIBI pabota 1o 3agagam [1K-5.3
aHaIM3a
PaBHOBecHas JlabopatopHas pabota «Onpenenenue 6 YcerHOE [K-4.1
AIEKTPOXUMHUSL. pH runparoobpazoBanms» cobecenoBaHme, I1K-4.2
YpaBHeHue oruét mo JIP I1K-4.3
Hepncra.
duddyzus. Jlabopatopnas pabora «MccneqoBanne 6 YcerHOE [K-4.1
Hukmraeckas (heppormaHuIa METOIOM IIHKINICCKON cobeceoBaHme, [1K-4.2
BOJIbTAMIIEPOMETP BOJIETAMIIEPOMETPUM» oruér no JIP I1K-4.3
ns Ha
MaKpO3JIEKTPOJIAX.
PaBHOBecHas JlabopaTopHast pabota «MccaenoBanne 6 VYcrHoe I1K-4.1
JIEKTPOXUMHUSL. 3JIEKTPUUECKOI TPOBOANMOCTH B cobeceroBaHme, I1K-4.2
CHCTEME OpPraHN4YECKHUI PaCTBOPUTENb— otyér no JIP I1K-4.3




BOJIA»
Huknuueckas JlabopaTopHas pabota 6 3amura oT4éra IK-4.1
BOJIBTaMIIEPOMETP «[Ipurorosnenne GpoHoBOrO I1K-4.2
U Ha JJIEKTPONINTA U U3MEpEHHE POHOBBIX I1K-4.3
MAaKpOIJICKTPOIAX BOJIBTAMIIEPHBIX KPUBBIX)»
THIIBI 37IEKTPOOB, Jlabopatophas padota «IlomyuaeHue 3 3amura otyéra [K-4.1
HCTIONB3yEMBIX B MOAU(MULIHPYIOLIETO I1K-4.2
BOJIETAMIIEPOMETP JNIEKTPOXUMHYECKOTO MTOKPBITHS Ha IK-4.3
HYECKHMX METOJaX MIOBEPXHOCTH 3JICKTPOIa»
aHayM3a u
HCCIIEAOBaHUN
DNEKTPOTHAS JlabopaTopHas paboTa 6 3amura otyéra [K-4.1
KUHETUKA «DNEeKTPOXUMHUECKUE CBOMCTBA I1K-4.2
rekcaianodeppara (+3) kaaus» I1K-4.3
Huknuyeckas [MpakTryeckas pabora 3 YcrHoe I1K-5.2
BojbTamnepomeTp | «OOOpymoBaHUE, NCXOIHbBIE BEIIECTBA, cobecenoBaHue, I1K-5.3
us Ha OPHUTOTOBJICHHE PACTBOPOB, 0OpaboTKa otuér 1o 1P
MaKpOdJICKTPOaX PE3yIITATOBY
4.3.2. Ilepeyenn TeM (BONPOCOB), BLIHOCHMbBIX HA CAMOCTOAITE/ILHOE U3yYeHUe
(camocTosiTesIbHAsI padOTA CTY1€HTOB)
No Tema 3agaHue dopmupyemast NJAK
Ne KOMIIETEHIIHA
/
II
1 | Boapramnepomerpuueckue | Hamucanue OTYETOB no | [T1K-4, TIK-5 11K-4.1;
METO/IbI aHATTN3a 1a00paTOPHBIM paboTaM, pelieHre Eﬁjg
sanad. TK-5.2;
IK-5.3
2 PaBnoBecHas Hanucanue OTYETOB no | IIK-4, IIK-5 [K-4.1;
ANEKTPOXUMHUS. YPAaBHEHHE | JJAOOPAaTOPHBIM paboTaM gﬁjg
Hepscra. [K-5.2:
IK-5.3
3 I[Muknuueckas Hamnmcanne OTYETOB o | [1K-4, I1K-5 [K-4.1;
BOJIbTAMIIEPOMETPHUS Ha n1abopaTOpPHBIM paboTam. gﬁjg
MAKpOJJICKTPOdax TK-5.2:
I1K-5.3
4 DIIeKTpOAHAsE KHHETHUKA Hammcanne u 3ammra otueroB mno | I1K-4, ITK-5 IIK-4.1;
n1abopaTOpPHBIM paboTam. [K-4.2;
[K-4.3;
IK-5.2;
I1K-5.3
4.4 Meroauyeckue YKa3aHusi 110 OPraHHM3alMM CAMOCTOSITe/IbHONH PadoThI
CTYJ€HTOB
CamMocrosTensHas pa60Ta CTYACHTOB, CBsiA3aHHasA C HO,Z[FOTOBKOI‘;I OTYCTOB IIO

BBIIIOJITHCHHBIM J'Ia60paT0pHBIM pa60TaM, 3aKPCIUICHUEM TCOPECTUUCCKOTO MaTcpHala B BHIC

peuIcHud 3aaa4 U IOATOTOBKU K CEMHUHApaM, IPOBOJUTCA BO BHCAYAUTOPHOC BPEM:I.




Cmpyxkmypa omuema no rabopamopnoii paéome:
1. Ilens paboTsl.
2. Teoperndeckas 4acTs.
3. BeImonHenHe pacyeTHBIX, rpadUuecKUX ¥ KOHTPOIBHBIX 3aaHHH B COOTBETCTBHE C
METOMYECKUMH YKa3aHHUAMHU K KaXI0ii paboTe.
4. BbiBoa (Ha OCHOBE MOy YEHHBIX PE3YJIHTATOB).
Merommyeckue pekomeHnaluy 0 BHIONHEHUIO U 06PaGOTKe SKCIIEPUMEHTAIIBHBIX JAHHBIX 110

KaX101 1ab0paTopHOit paboTe ONMUCAHBI B METOMHYECKHX YKA3aHHIX (cMm. BbIIIIE).

IIpuMepEI peleHust THIIOBBIX 3314 TIPEACTABIIEHbI B PEKOMEHIyEMBIX YYEOHBIX OCOOUIX U
3aJJauHUKaX.

V. YYEBHO-METOAWUYECKOE U UHOOPMALIMOHHOE OBECNEYEHWE AUCLMMAWHDI
(Moayns)

a) ocHoBHas nuTepartypa

1. TeopeTnueckas ¥ npuknagHAs BosibTaMnepoMeTpus: y4eb. mocobue (coct. A.JO.Cadponos,
A.B.Kamescxknit) — Upkyrck: Usn-so UT'Y, 2015.- 224 ¢.

2. T'. Xenue. Ionsporpadus u BOJIbTaMIiepomMeTpus. TeopeTHueckre OCHOBBI aHATHTHYECKAs
NpakTHKa. (DNEKTPOHHBIA pecypc). M.: « BruHOMY, Jlaboparopus 3nanuit. 2014. Pexum gocTyna:
9BC, «M3narenscTBO Jlauny.

3. JIe6yxos B.H.. Okapa A.U., [Tapmouenko JI.II. ®usnko-xuMHUUeCKHE METO/IbI HCCIIEOBAHUS:
y4e0. 11 moaroTosky Gakanaspos u Maructpos. CI16.: Jlans, 2012

4. BonbTammepomMeTpuyeckue METOBI aHAN3A M HCCIIEIOBAHMS: y4eb. mocobue (cocr.
J1.A.Marsees, H.®.Anpenkosa) - Hpkyrck: Usa-so UT'Y, 2020.- 129 c.

6) AononHuTenbHan nutepartypa

1. T. Xenue. Ionsporpadus u BombTaMIEpPOMETpHSI. Teopernueckue oCHOBBI aHAIMTHYECKAs
npakTuka. M.: «bunom», Jlaboparopus 3nanmii. 2008.

CrepeH 26 UTY
4
ZaTa YO ACh

B) CMUCOK aBTOPCKUX MeToAUYECKUX pa3paﬁo*rou:

1. Teopetuueckas u npuknagHas BoJIbTaMnepomeTpus: yueb. mocobue (coct. A.FO.Cadponos,
A.B.Kamesckuit) — Upkyrck: U3n-o UT'Y, 2015.- 224 ¢.

2. BonbramMnepoMeTprueckie METO/bI AHAIM3A ¥ HCCIIEIOBAHMS: yueb. mocobue (cocr.

/1.A. Martsees, H.®.Anpenkosa) - Mpkyrck: Wsn-so UT'Y, 2020.- 129 c.



F) 0a3nbl JaHHbIX, an)opMaunonno-cnpaBquLIe H ITOUCKOBBIC CUCTEMbI

www.bourevestnik.ru/catalogue/item.29.html
www.mirrabot.com/work/work 69079.html
www.anchem.ru/.../books/asdv-2004/087.asl
www.chem-astu.ru/chair/stud/PCMA/42 4 1.htm
www.techob.ru/?act=analize

agrONE

VI.MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1200paTopHOE 000py10BaHUE:

[Momemennss st TPOBENEHWs]  JIGKIMOHHBIX M JTAOOPAaTOpPHBIX  3aHSATHH,
YKOMIUIEKTOBAHHbIE HEOOXOIMMBIM 000pyAOBaHHMEM, NpUOOpHOW 0a30i M peakTUBaAMH, a
UMEHHO:

- aymIUTOpHH, OCHANICHHBIE MYJIbTHUMEIWWHBIMA CPEICTBAMH, Ui TPOBEACHUS
ayIUTOPHBIX U MPaKTHYEeCKuX 3aHaTuil (aym. 402, 426, 303); ayn. 5, 402, 426 o6opymoBaHbI
myabTEMeauitHbIME TipoekTopamMu (INnFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
noyroykamu Samsung NP 300T5A-A0FRU;

- naboparopHble mpakTUKyMbl (aya. 303a, mab. 205), OCHaIIEHHBIE CICTYIOIINM
000pyI0BaHUEM:


http://www.bourevestnik.ru/catalogue/item.29.html
http://www.mirrabot.com/work/work_69079.html
http://www.anchem.ru/.../books/asdv-2004/087.asl
http://www.chem-astu.ru/chair/stud/PCMA/ч2_4_1.htm
http://www.techob.ru/?act=analize

Ne HaumenoBanue KomnnuectBo
1/

1. Amnanuzarop BossTamnepomerpudeckuii ABC 1.1. 1
2. IMonsiporpad LP-9. 1
3. [onsiporpad yausepcanpubii [1Y-1 1
4. [Monsiporpad yauBepcansubiii I[1Y-1 ¢ uaTEpdEricCHBIM OIOKOM 1
S. [Momnsiporpad LP-60 1
6. [Monsiporpad ocmmtorpaduaeckwmii [10 5122 1
7. [Torenmmocrat IPC-proM 1
8. ITorenmmocrar EP 20 A 2
9. Ocumutockon LP-600 1
10. AMBnepoMeTpuuecKuil TUTPATOP 1
11. pH- meTp — nonomep «kcnepr-001» 1
12. Becol ananutnueckue Capro 'OCM JIB 210 A 1
13. CymnnbpHbld mkagp 1
14. Hentpudyra 1
15. KomnsroTep 3
16. Mepnsie k01061 Ha 25, 50, 100 M

17. MepHble TUNETKA

18. KBap1ieBble TUIIIH, CTaKaHBbI 10
19. Turmm u3 crexoyrieposa 10
20. 3-DIIEKTPOHBIE ITEKTPOXUMHUECKHIE STUCHKH 3
21. YcTaHoBKa A1 Bpalaromerocsi MCKOBOTO JIEKTPoa 1
22. [Torenmmocrar-raasBanocrar P-30J 1
23. Tutpatop dumepa Sxcrnept-007M 1
24. Bonsgnas 0aus tun LW-4 1
25. YHuuepcanbHbIi ynbTparepmoctar UTU 1
26. [Torenmmomerp/pH-meTp Hanna 1
27. [InaTuHOBBIN 2JIEKTPOT 2
28. XopcepeOpstHbIN 3JIEKTPOT 2
29. CTeKJISTHHBIN 3JIEKTPOJT 2
30. Jla6opatopusie Bechl (0.001 1) 1




6.2. IIporpamMHoe obecnieyenue:
[Tporpamma no perucrpanuu BosibTamiepHbix kpuBbix Grafit -2 u ABC-1.1

VII.OBPA3OBATE/IbHbIE TEXHOJ10TUU

B mpomecce u3ydeHus aucnuIbInHbBl «TeopeTndeckas ¥ MPUKIAIHAS IJICKTPOXUMUSDY
HCIIOJIB3YIOTCA KaK TpaAWULOUOHHBIC, TaK W HWHHOBAIIMOHHBIC TCXHOJIOTMHU, AKTHUBHBIC U
MHTEPAKTUBHBIE METOJAbI M (HOpMbI OOyUEHUS: TEXHOJOTHS OOBSCHUTEIbHO-MILIIOCTPATUBHBIX
OOCYXJCHH C D3JIEMEHTaMH TMPOOJEMHOTO HW3JIOKEHHUS, TEXHOJOTHUS MPOoPEeCCHOHATBHO-
OpUEHTUPOBAHHOTO OOYYEHUs, JICKIIUH, KOHTPOJBHBIC W JIaOOpaTopHbIE PaOOTHI, CEMHHAPHI-
KOJUIOKBHUYMBI, pa300p KOHKPETHBIX CUTYaIlMil, pPEIICHWE CUTYaIllMOHHBIX 3aa4, pelleHUe
TEMATHYECKHX JICKTPOXUMHUCCKUX 33]1a4.

AxtuBHBIE GopMbl 00ydeHHs. Ha maGopaTopHBIX 3aHATHUSIX, KOTOPHIE COCTABJISIOT
0oJiee TIOJIOBUHBI OT KOHTAKTHOW pabOThI, KQXKABIH CTYJEHT BBHITIOIHSET JIA0OPATOPHYIO padboTy
00 WHAMBUAYyAJIbHO, MO0 B HEOONBINOW Tpynme. TakoiW BHA OpraHU3aMu OOydeHUs
CIOCOOCTBYET MPHOOPETCHUIO HABBIKOB CaMOCTOSITEJIBHOTO BEICHHS OKCICPUMEHTATBHBIX
paboT, TPaKTUYECKUX HABHIKOB OOpameHuss W pPadOThl € pPa3IMYHBIMH XUMHUYECKUMHU
BellecTBaMU W J1a0OpaTOpPHBIM O0O0OPYAOBAaHUEM, M3MEPUTEIHHON ammaparypoil, OpraHu3aIiu
METOJMKH SKCIEPUMEHTAJIBHBIX pPadOT, COCTaBJICHUS IPOTOKOJIOB OYIyHIMX OTYETOB 00
ANIEKTPOXUMUYECCKHUX IKCIEPUMEHTAX, & TAKKE MPAKTHYECKOTO MOATBEPIKACHUS TEOPETHUCCKUX
MIOJIOYKEHHH JICKTPOXUMHH O CBOMCTBAX M TIOBEJCHUH BEIIECTB U cucTeM. [oroToBKa OT4ETOB
Mo KaxJo# aboparopHoil paboTe (opMUpyeT yMEHHE MPOBOJUTH IEPBUYHBIA aHAIN3
pe3yJbTaTOB C Y4YETOM 3aKOHOB U 3aKOHOMEPHOCTEH, (QOpPMYTUpYEeMBIX B pamKax
TEOPETHUYECKOW M MPHUKIIAIHOMN DIIEKTPOXUMUH, TPEICTABIIATH PE3YJIbTAThI OMBITOB M PACYETHBIX
paboT, rpaMOTHO (HOPMYITUPOBATH BHIBOJIBI.

3aKkperieHrHe TEeOPEeTUYECKHX IIOJIOKEHUN JIIEKTPOXUMUHU (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTECH) TMPOBOJUTCS B BHUJIC HMHTEPAKTUBHOTO OOYYCHHUS — JHCKYCCHOHHBIX
CEMHUHAPOB U PEIIeHHs pACUETHBIX 3a/au.

HaunmeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHHEM MHTEPAKTHBHBIX (popM 00ydeHus:

®opma / Meto bl Kon-Bo
UHTEPAKTHUBHOTO 00y4eHUs 4acoB
Bonbramnepomerpuyeck | naboparopusie/ | I'pymnmosas nuckyccus /

Ne Tema 3angaTusa Bun 3anatusa

1 18
e METOIBI aHalIn3a MPAKTHYECKUE | CEMHUHAp
PasHosecas nmaboparopuble/ | I'pymmosast quckyccust /

2 EKTPOXUMUSL. patop Py 4 12

IMPAKTHUYCCKUC CCMUHAp

Ypasuenue HepHera




Huddy3us. nabopatopubie/ | ['pynmosast auckyccust /

3 [uknugeckas PaKTUIECKUE CeMHHap 15
BOJIbTAMITIEPOMETPHS HA
MaKpOUIEKTPOIAX

nabopatopubie/ | I'pynmosas auckyccus

4 OJIeKTPO/IHAsl KHHETUKA | [paKTHYECKHE 6
Turmel 351eKTpo 0B, naboparopubeie/ | I'pynnoas nuckyccus
HCIIOJIb3YEMBIX B MIPAKTHYCCKUC

5 BOJIbTAMIIEPOMETPUYECKU 3
X METOJaxX aHaJln3a U
HCCIEN0BaHUN

HNroro yacos

(3]
IS

VI11.OHEHOYHBIE MATEPHAJIBI JUISI TEKYIIEI'O KOHTPOJISI M
INPOMEXYTOYHOU ATTECTALIUN

OuenouHbie MaTepuasibl (OM):

OneHouHble MaTepHuaabl TEKYIIEro KOHTPOJIS (OPMHUPYIOTCSI B COOTBETCTBHUM C
[Tonoxxennem o GammpHO-perTuHroBOM cructeme ®I'BOY BO «1T'Yy». HaznaueHue oneHOYHBIX
CPEICTB TEKYLIEr0 KOHTPOJIS - BBISIBUTH Y 00y4Jaromuxcsi chOpMUPOBAHHOCTh KOMIIETEHIINI!

MarepuaJibl 1J151 IPOBeAeHUS TEKYILIEro U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHU M

CTY/I€HTOB:
Ne Bun xkonTpons Kontpommpyemsie Temsl (pazaensl) | Komnerenunw,
KOMITOHEHTHI
KOTOPBIX
KOHTPOJIHUPYIOTCS
1 Brinonnenue 1abopaTopHbIX ITK-4, I1IK-5
pa60T_ Otuet o JIP. :‘)J'ICKT];)OI[Haﬂ KHWHETHUKA
2 Brinonnenue 1abopaTopHbIX ITK-4, TIK-5
Tunbl 2JIEKTPOIOB, UCTIOIb3yEMBIX
pabot. Otuet no JIP.
B BOJIbTAMIIEPOMETPHUECKUX
VYyacTue B JUCKyCCHUSIX HA .
METO/IaX aHaIn3a U UCCIIeI0BaHUN
MIPAKTUYECKOM 3aHSITHH.
3 Brinmonnenue nabopatopusix | Bonsramnepomerpuyeckue meroast | I1K-4, ITK-5
pabot. Otuet no JIP aHanmsa
4 | BeimosiHeHHE JIa0OPaTOPHBIX Huddy3us. Huknnueckas ITK-4, TIK-5
pa6ot. Otuert o JIP BOJIbTAMIIEPOMETPHUS HA
MaKpO3JIEKTPOIax
5 BrinonHenue nabopaTopHbIX PaBHOBeCHas 2IEKTPOXUMUS. [1K-4, TIK-5

pabot. Otuet no JIP

YpasHenue HepHcra.

HpOMe)Ky’TOLIHaH arrecrauusa HNpoBOAUTCA B COOTBETCTBUH C [TonoxkenueM o OaIbHO-

peiitunrosoii cucteme ®I'BOY BO «MI'Y» 1 cOCTOUT U3 YETHIPEX MOCIEN0BATENbHBIX (hopM: 3
9K3aMeHa N0 TIPAKTHYECKOM 4acTH Kypca U TeOpeTUUecKuil axzamen. OOIIast OlleHKa BKIIOYAET
B ce0sl YeThlpe OLIEHKHM DPAaBHOIM 3HAUYMMOCTH M OTpa)kaeT pe3yibTaThl pabOTHl CTYIECHTa B
TeyeHue cemecrpa. g MOMy4eHHs OLIEHKH JK3aMEHa I10 IPAaKTUYECKOM YacTU CTYACHTY
HE00X0/IMMO: Tiepe/l BBINIOJHEHUEM JIabopaTopHOW pabOThl MPOWTH yCTHOE cobeceloBaHHE C




IIPENOAABATENEM I10 JaHHOM TeMe, BOBPEMsI CIIaTh IIPETOAaBATEII0 IIPAKTUKYMa BCE OTYETHI 110
na0opaTOpHBIM paboTaM, MPOBEAEHHBIM B y4eOHOM MPAKTUKyME COTJIACHO y4eOHOMY IUIaHy U
pabGoueii mporpamme, NpPEACTaBUTh U 3AIIUTHUTh CBOU OSKCIEPUMEHTAJIbHBIC PpE3yIbTATHI,
y4acTBysl B OOILIEH JMCKYCCHH; PEUIMTbh KOHTPOJBHBIE 33Jaud IO BOJBTAMIEPOMETPUYECKHM
METOJaM  aHajlu3a. OK3aMEHbl [0 MPAKTUYECKOW 4YacTh ABIAIOTCA  00s3aTelabHOU
MIPOMEXYTOUYHOM (POpPMON aTTecTalluu U CIYKUT JONYCKOM CTYAEHTa K TEOpPETHYECKOMY
9K3aMEHY IO JAUCUUIUIMHE. TeopeTHdecKHil 3K3aMeH IPOBOJUTCS BO BpeMs ceccuu B (opme
YCTHOTO co0ecel0BaHMsI UM KOMIIbIOTEPHOTO TECTUPOBAHUS.

IPUMEPHBIN CITACOK BOITPOCOB K TEOPETUYECKOMY DK3AMEHY:

PABHOBECHAS DJIEKTPOXNMMU A

Xumuuaeckoe paBHoBecue. DyHIamMeHTanbHAas TEPMOJMHAMHUKA DJIIEKTPOXHUMHUUYECKHX
MPOIECCOB. DIEKTPOXUMHYECKOE pPaBHOBECHE: OJJICKTPOHHBIM MEpEeHOC Ha TpaHHUIle
paszena pacTBOP-3JIEKTPOI.

YPABHEHUME HEPHCTA

DJIEeKTPOXUMHYECKOE paBHOBecUe: ypaBHeHue HepHcTa. DIEeKTpolbl CpaBHEHHA H
U3MEpPEeHUE DIIEKTPOJHBIX MOTEHIHANOB. BOTOpPOIHBIN 3JIEKTPOA Kak 3JIEKTPOA
cpaBHeHusi. CTaHJapTHbIE AJIEKTPOJHBIE MOTEHUHUANbl U (GopMajbHbIe (PaBHOBECHBIE)
noteHnuansl. dopmanbHble MOTEHLUHANBl U 3KCHEpUMEHTalIbHAs BOJbTAMIIEPOMETPHUS.
DIIeKTPOHbIE MPOIECChl: KHHETUKA MPOTUB TEPMOIUHAMUKH.

DJIEKTPOAHAA KUHETUKA

Toku U peakuMOHHBIA NOTOK. M3ydueHue 3I€KTPOJHON KHHETHKM TpeOyeT HaJUuHs Tpex
sanekTponoB. Kuneruka batnepa-®onpmepa. CrangapTHbIE JIEKTPOXUMUYECKHE KOHCTAHTHI
CKOpPOCTH # (QopMmalibHble MOTeHIMaNbl. HeoO0XoauMocTh HCMOAb30BaHUS (HOHOBOTO
snekTponuta. 3akoH Tadens. [Ipomeccsl MHOTOCTagUIHOTO 3JIEKTPOHHOTO MEPEHOCA.
TadeneBckuii aHanu3 U peakuus BbIACICHUS BOJIOPOIA.

TEOPUA MAPKYCA

[Touemy oJtHM cTaHAAPTHBIE AIEKTPOXUMHUUECKUE KOHCTAHTBI CKOPOCTH — OouiblIMe (ObICTpPHIE), a
npyrue — MeuieHHble? Teopus anekTpoHHoro nepeHoca Mapkyca: Beenenue. Teopus Mapkyca:
BHYTpPU- M BHeIIHecC(epHBI 3MMeKTpOHHBIA mepeHoc. Teopuss Mapkyca: aamabatudeckue H
HeanuabaThueckue peakuuu. Teopust Mapkyca: pacu€rbl TMOOCOBCKOM 3HEPrUM aKTHUBALMH.
B3aumooTHOwIeHns Mexnay Teopuei Mapkyca u kuHeTukon bartnepa-dombMmepa. Teopus
Mapkyca u 3KcnnepuMeHT. Ycnex!

JNDDY3UA

IlepBorit 3akon nuddy3un duxa. Bropoit 3akoH mudpdysun duxa. MonekynspHble OCHOBBI
3akoHoB @uka. YpaBHenue Korrpemna: pemas Btopoit 3akoH ®uka. ITpobrema Kotrpemna:
ciydyaii He paBHbIX Kod(p¢unuenroB mubdysun. Iuddy3uonnsit cimoir Hepucra.
MacconepeHoc MPOTHB AIEKTPOAHON KUHETUKH: (POPMBI CTALIMOHAPHBIX BOJH TOK-MOTEHIIHAI.
MacconepeHoc nonpaBui TadeieBCKUe B3auMOIeHCTBUS.



UKIIMYECKAA BOJIbTAMIIEPOMETPHU S HA MAKPOJJIEKTPOAAX

[uknnueckast BOJbTAMIIEPOMETPUS: IKCIIEpUMEHT. Pemras ypaBHeHus nepenoca. OOpatumas u
HeoOpaTuMasi KWHeTHKa. YTo AUKTYeT «oO0paTUMoe» U «HeoOpaTumoe» noseaenne? Obparumoe
u HeoOpatumoe moBeaeHue: 3(dext cxopoctu pa3BépTkU moTeHmMana. OOpaTumas MPOTHUB
HEOOpaTUMON BOJBTAMIIEPOMETPHH: UTOT. V3MepeHne MUKINYEeCKUX BOJIBTAMIIEPOrPaMM: TPH
NPaKTUYECKUX  pasMblnuieHus.  O¢dexT HepaBeHCTBa  KodhdumumentoB  auddysun.
MHOTO37EKTPOHHBI TIEPEHOC: OoOpaTUMasi AJIEKTPOJHAs KUHETUKA. MHOT03JIEKTPOHHBIN
MepeHoc: HeoOpaTthmasl  dJIEKTpoJHAs KuHeTuka. Bmusaue pH Ha  mukiImdeckyro
BoJIbTamMIepoMeTputo. Cxema KBaapaToB.

IINTAHUPYEMBIE PE3YJIbTATBI OB YYEHUSA 1JISA ®OPMHUPOBAHUSA

KOMIIETEHIIUN
NHIuKaTOpHI 10CTHKEHU S Pe3yabTarsl 00yyeHus IIpoueaypa oueHuBaHus
KOMIIeTEeHIIM U (3HaTBb, yMeETh, BJIAJIeTh)

T[1IK-4.1 Baaneer: HaBbikaMu npoBeficHUs1 | BrimomHeHue

[1K-4.2 AKCIIEPUMEHTOB Ha CII0)KHOM MPaKTUYECKUX PaboT.

I1K-4.3 BBICOKOTEXHOJIOTUYHOM Ortuetsl 110
ANEKTPOXUMUYECKOM 1ab0opaTopHBIM paboTaM.
000pyI0BaHHUH.
3HaeT: mpaBuiia COCTAaBICHUS Brimosinenue
MPOTOKOJIOB 3JIEKTPOXUMHUYECKHUX | MPAKTUYECKUX paloT.
9KCIIEPUMEHTOB U OTYETOB MPHU [TpoToKoIBI.
UCCIIEIOBAaHUM. Otuetsl MO

J1a00paTOPHBIM paboTaM.

YMmeeT: IpoBOIUTH 00pabOTKY Otuetsl MO

pPe3yAbTaTOB IKCIEPUMEHTANBHBIX | Ta00OPaTOPHBIM pabOTaM.
U pacYETHO-TEOPETUUECKUX
ANEKTPOXUMUYECKUX
UCCJIEeI0BaHUM, MPEACTaBIATh
pE3YNbTaThl SKCIIEPUMEHTOB U
pacuéToB B hopMe OTYETa UITU
3ar0TOBKH ISl HAYYHOM CTAThHU.

[1K-5.2 Buajeer: HaBbIKaMU pabOTHI C Brmmonnenue

I1K-5.3 COBPEMEHHBIMU NaKeTaMHu 6a3 IPaKTUYECKUX paboT.
JAHHBIX U Iporpamm Juid BeaeHus: | [IpoTokossl.
IEKTPOXUMUYECKUX OTueTsl 1O
UCCIeI0BaHi 00BEKTOB U J1a0opaTOpHBIM paboTam.

CUCTEM, MIPEACTABIISAIOIIUX
IIPaKTUYECKUN UHTEPEC.




3HaeT. Bce OCHOBHBIE 3aKOHEI U
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
3HeKTpOXI/IMI/I‘-IeCKI/I€ CUCTCMBI U
OTIPEICIISIONINE UX TTOBEICHUE U
CBOIiCTBA.

OtyeTsl 10
n1abopaTopHBIM paboTaM.
VYyacTue B JUCKYCCHUSX Ha
CEMHMHAPCKHX 3aHATHSIX.
Pe3ynbpTarhl HanMcaHus
KOHTPOJIBbHBIX PaboT.

YMeer: KUcI0J1b30BaTh Oarax
3HaHUM TEOPETUYECKUX OCHOB

OrtueTsl 110
1abopaToOpHBIM paboTam.

BHCKTPOXI/IMI/II/I HpI/I aHaJIn3e
MMOJIYYEHHBIX
3KCH€pI/IMeHTaJ'II>HI)IX pGSYHBTaTOB
JJIA peHIeHI/ISI KOHerTHI)IX
XUMHUYCCKUX 3a1a4
HpI/IMeHI/ITCJ'II)HO K KOHerTHBIM
00BbEKTAM MCCIEIOBAHUS.

VYyacTue B JUCKYCCHUSAX HA
CEMUHAPCKUX 3aHATHUSX.
Pe3ynbrarel HanvcaHus
KOHTPOJIBHBIX paboT U
IIPOBEPOYHBIX TECTOB.

1. CryneHty HEOOXOIWMO BBITIOJHUTE:

KPUTEPUU OHEHUBAHUSA PE3YJIbTATOB OBYUYEHMUA:

3 nabGopatopHbie pabOTHI 1O PaBHOBECHOU
anektpoxumMun U guddy3uu, 3 mabopaTopHbie  pabOTBI MO  TEOPETHUECKOU
BOJIbTAMIIEpOMETPHH, 4 nabopaTopHble padOTHl MO BOJIHTAMIIEPOMETPHUYECKUM METOAaM
aHaJn3a, a Takke | mpakTHueckyro paboTy U 1 KOHTPOJIbHYIO paboTy MO peUIeHHIO 3a7ad
(cm. Tab6m. 4.3.1). Ilpu BBIMOJHEHUH JA0OPATOPHBIX pPabOT OIICHUBACTCA TEXHUKA
BoinostHeHUsT JIP, odopmienue mnpotokosioB. Otdersl mo JIP, BKIOYArONIME pacyeTh
TEPMOJUHAMHYECKUX U (U3MYECKUX BEIUYMH, B HEKOTOPBIX CIydasX 3allUIIaioTCcs
CTYICHTaMH, NPeACTaBICHUE MaTepHralia OLIEHUBAETCSI.

[IpenycmotpeHo 5 TeM sl TPOBEACHHUS CEMHUHAPCKUX 3aHATUA MO TEOPETUYECKUM
BOIIPOCaM BOJIBTAMIIEPOMETPUYECKOr0 aHaiu3a. KonanuecTBO CEeMUHApCKHUX 3aHATHH 10
KOKIOM TeMme ompenensiercs e€ CIOKHOCTbI0O M 00BbEMOM TEOPETUYECKOro MaTepuala.
OneHuBaeTcss aKTUBHOCTh Y4YacTHSl CTYJIEHTa B OOCYKICHHH W CTENEHb MOHUMAaHUS U
YCBOEHHUS 00CYKIaeMOT0 MaTepHaia.

I'maBHBIMU pe3yiibTaTaM OLCHKHU O6y‘leHI/I${ CTYACHTa B y‘{e6HOM CEMCCTPE ABJIACTCA
TIIOJIYYCHHC IIE‘,TIL:IpéX PaBHO3HAYHBIX OLCHOK. 3a TpH IPAKTHYCCKHE 4YaCTH H3y‘laeM0ﬁ
JUCHUIIIIMHBI U TeOpeTI/I‘{eCKI/Iﬁ KypcC. OLIGHKI/I BBICTABJIAAKOTCA B YCTBIPEC IMPOMECIKYTOUHBIC
BCAOMOCTHU HYCTBIPbMS MPEHIOAABATCIISIMU 10 O6H_Iel'IpI/IH$ITOI71 mKaJI€ OLNCHOK «OTJIMYHO /
Xopomo / YAOBJICTBOPUTCIILHO / HECYIOBJICTBOPHUTCIIBHO). HToroBas olieHKa BBIBOJUTCS KaK
CpeaHdasa u3 LIeTI:I]f)éX MOJIOKHUTCIBbHBIX OIICHOK. HpI/I HaJIMYUMU y CTYACHTA B quHpéx
BEJIOMOCTSX XOTb OJHOM OIICHKH CHCYHOBJICTBOPHUTCIBHO», 9K3dMCH CUUTACTCA HECAAHHBIM
C UTOTOBOM OLIEHKOMH CHCYOOBJICTBOPUTCIIBHO).




4. UtoroBas 9K3aMCHAalIMOHHAA OLCHKA NO0JIKHA COOTBCTCTBOBATL CICAYIOIIUM KPUTCPHUAM:
OHeHKa «OTJIUYHO» .

cOpMHpPOBaHHBIE M CHCTEMATU3MPOBAHHBIC 3HAHUS IMpeaMera, CcHOPMUPOBAHHBIC
YMCHHA W HAaBbIKM NPHUMCHCHUA METOAOB U IMOAXOI0OB HSyHaCMOfI JUCHUIUINHBI NP pCHICHUA
Y4eOHBIX U MPAKTHYECKUX 3a7a4.

Ounenka «xopomo»:

B II€JIOM, c()OPMHPOBAHHBIEC, HO COJEPIKAIlNEe OTACIbHbIC MPOOENbl 3HAHHUA IPEAMETa,
YMCHHUC IPUMCHATH MCTOABI U IIOAXO/bI H3y‘-IElCMOﬁ JUCHUIIVIMHBL IIPpU PCIICHHUN y‘I€6HI)IX u
MPAaKTUYCCKUX 3aJa4 ¢ MUHHUMAJIbHBIM KOJIMYCCTBOM OIIIMOOK HCIIPUHIUITMAIIBHOTO XapaKTepa,
HAJINYHUEC HABBIKOB NPHUMCHCHHUA METOJ0B U IOAXOJ0B I/ISy‘IaeMOfI JUCHUILIMHBI IIPU PCIICHUN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

Ounenka «yA10BJIE€TBOPUTEIbHO».

HECUCTEMAaTU3UPOBAHHBIE 3HAHUS MpeIMeTa, YaCTMYHO CQOpPMHUpPOBAHHBIE YMEHHUS U
HaBbIKM IPUMEHEHHUS METOJIOB U IMOJAXO0J0B M3y4aeMOW AUCLUMIUIMHBI IPU PELIEHUH Y4eOHBIX
3a/1ay.

OIIeHKa «HEYAOBJIETBOPUTEIbHO»:

(dbparmMeHTapHO€ 3HAHHWE TMpPEAMETa, OTCYTCTBHE YMEHHMM M HaBBIKOB TPUMEHEHUS
METOJIOB | ITOIX0I0B U3y4aeMOW TUCIUTUINHBI MPU PEIICHUH YIeOHBIX 3a/1a4.

Pa3paboTunku:

n.x.H, podeccop A. 0. Cadponos

n.x.H, mpodeccop /. C. Cycnos

K.X.H, gomneHT A. B. Kamenckuii

K.X.H, goueHt JI. A. MarBeeB

[Iporpamma cocraBiieHa B cooTBeTcTBHM ¢ TpeboBanusiMu DPI'OC BO u ¢ yuerom
pexomenaanuii [IOOIT no Hanpasnenuto u npodmtro noarotopku 04.04.01 — «Xumus».

[Iporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl 001el 1 HeOpraHM4eCKONH XUMUU

«09» nrons 2023 . A

[Ipotoxon Ne 7 3aB. kadenpoit /A. 1O. Cadponos/

o=
[IporpamMma paccMoTpeHa Ha 3aceaHuu Kadeapbl (GU3HMUECKON M KOJUIOUTHOW XUMUU
«08» nrous 2023 r.

IIpotokon Ne 6 . 0. 3aB. xadenpoit e~ /] B. Benpix/

[IporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapbl aHATUTUYECKON XUMUT
«18» masa 2023 r.

o

IIpotokon Ne 6 3aB. kadenpoii z /A. T. IIpoiinakos/

Hacmoswas npocpamma, He modcem 6Gbimb GocnpoussedeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuura npocpammul.



